The immunopathology of experimental allergic encephalomyelitis. I. Quantitative analysis of inflammatory cells in situ.
Acute experimental allergic encephalomyelitis (EAE) is a T cell-mediated, neurologic disease that is under immunogenetic control. We systematically analyzed the quantity and distribution of T cells, B cells, and macrophages in the central nervous system (CNS) of susceptible and resistant guinea (GP) with a panel of seven monoclonal antibodies by using the avidin-biotin complex (ABC) immunoperoxidase technique and alpha-naphthyl-butyrate esterase (ANBE) staining. Adult EAE-susceptible strain 13 GP immunized with isogeneic spinal cord homogenate (SC) or with myelin basic protein (MBP) developed clinical signs (paralysis, weight loss, etc.) in 2 to 3 wk. T cells were present in all CNS inflammatory foci and comprised 44% of the perivascular mononuclear cells. T cells diffusely infiltrated the neuropil away from inflammatory cell aggregates. These T cells were judged to be extravascular by the lack of an associated identifiable vessel in counter-stained sections, and by their persistence following exhaustive perfusion of the brains. In routine sections, mononuclear cells could be detected only in perivascular aggregates. IgM+ B cells comprised 9% of the perivascular infiltrates and did not diffusely infiltrate the parenchyma. ANBE+ macrophages comprised the remaining 47% of the identified perivascular cells. SC- and MBP-immunized GP showed equivalent numbers of inflammatory foci, T cells, and macrophages, but SC-immunized GP had more IgM+ cells in the meninges and choroid plexus (p less than 0.001, p less than 0.02, respectively). Virtually all cells in perivascular locations were Ia+. Ia+ mononuclear cells were also present in the neuropil. EAE-resistant strain 2 GP immunized with SC developed no clinical signs. These GP had fewer perivascular foci than strain 13 GP but, when present, the cellular composition, including the density of diffuse parenchymal T cell infiltrates, was indistinguishable. Significantly fewer parenchymal mononuclear cells in the strain 2 GP, however, displayed Ia, both in perivascular and diffuse infiltrates (p less than 0.001). We conclude that T cell migration into the CNS parenchyma is a characteristic feature of acute EAE in the GP, but that T cells can occur in this pattern without clinical signs of disease. The two features that distinguish susceptible and resistant strains were the frequency of perivascular infiltrates and the expression of Ia on parenchymal mononuclear cells, which probably reflects their enhanced immunologic activation in situ.